Report 6. Interrogation of Prof. Dr. F. Martin.

Introduction.

Prof. Martin was Prasident of the Vorstand
(Directorats) of.the Ruhrchsmie A.G.; the othar members
being Dr. Hagemann (chemist) Herr von Asboth (enginser)
and Herr Waibel (financier),

Martin, therefore, headed the list of key msn
relating to the Tsrget under investigation and his
interrogation was of varticular importance. He was
located at a farm nesar Gebhartshagen in thae Braunschweig
area by 30 A.U., R.N. and, togsther with Dr. Hagemann,
was brought by them to Brusselg en route for London.

_ In Brussels, members of the C.I.0.3. Item 30
Ruhr team were able to intsrviaw Martin before his
departurs for London. The report of this interview is
given below followed by a recovd of additional
information obtained &s a result of subsequent interviews
held in London. '

TInterview in Brusssls on April 22nd, 1945,

Personnel conducting Interrozation:

=

Lt., Col. A, Parksr, British, Ministry of Fuael angd Power
br. A.R. Powell, U.S,, Pstrolsum Administration for War
Capt. C,C. Hall, British, Ministry of Pusl and Power.

Zeported by: Dr. A.R. Powell, U.S., Petrolsum
Administration for war,

Zeneral Assassment of Fische »~Tropsch Process:

- Martin stated thet hs belisved ths Fischer-
ropsch process would be of no present value Tor .
yroduction only of motor fusl in & frsee world gconomy.

dsr such conditions, he believes the process is of
ue only for manufsciture of special chemicals or
radsd products commanding a considerably higher unit
saies value than does motor fuel. He stated that some
‘of these special agpplications of *he Flscher-Tropsch
~process had baen described by a Dr, Asinger in Zsitschrifi
‘Zlir (angewandts) Chemie asbout Five months prior. Some of
thess special applications were mentionsd by Martin later
- in the intsrview.
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Synthesis Gss:

Martin said that he favored the production of .
the synthesis gas for Fischer~Tropsch plants by the
original process of using coke as fuel in watsr-gas _
gencrators, followed by partial conversion of the carbon
monoxide %to obtsin the correct hydrogen—-carbon monoxide
ratio. This method of synthesis gas manufacture had
always been used et the Sterkrade plant of Ruhrchemie,
and for ths most part had been used in the othsr Fischer-~
Tropsch plants located in tha Ruhr area. At the tims
these plants were started, coke manufacturers in the Ruhr
wera seeking sales outlets for coks othar than ths ususl
consumption in blest furnaces and this situation largely
determined the fuel policy at that time. However,
Martin said that He still praferred coke as the raw
material insieasd of the somewhat cheaper raw coal or brown
coal since coke was cléan, free of tarry matter, could be
gagifised wiih relatively simple and trouble-proof equip-
ment, and =:lcwesd sasier end more accurate control of ths
compositiczn ¢f the synthesis gas.

¥artin stated that the various processes for
making synthesis gas from brown coal or by the cracking
or reforming of coks-oven gas always gave operating
troubles dus to the presance or deposition of tar,
carbon, resins and other disturbing subs tances. The
presence of rssin-formsrs in such gas led to the fouling -
of the catalyst fcr removal of organic sulphur, and the.
necessity in such csses of installing active carbon.
chambers befors ths organic-sulphur-rsmoval equipment %o
free the gas of thsse harmful compounds.

Despite his preferesnce for ths coke water gas
method of malking synthesis ges, Martin believed much
could be dons te improve the nrocess. Specifically, hs
thought waisr zz2s zenerstors, using coke as fuel, should
cet away from ths ususl cyclic manner of overation ard
should opsrstz continuously, Teor sxsmple by using oxygen
and steam. This would avoid somg difficulties
encountered a2t the Sierkrade planit, such as mschanical

troubles, dilution of the gas with nitrogen etc.  He
this was an unsolved »roblem at present.

asritted thet th

the Winter

gas from 71 at i
nrocess was in g icn, bu
that the nrocsss now usss some oxygen in its operstlion,
which wes nos trus of the original Wintershell-
3chmelfeldt Trocess es described in the litsraturs.
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Martin aslzo brlefly commsnted on ths nrocuction of
synthesis gas from coke oven gas, which had besn
axperimentsd with by Bamag. He msntioned that they
used steam rather than carbon dioxide as tho resction
begtween methane and carbon dioxide was too slow.

Martin was asked about the Sossizilitiss of
using coke-oven gas dirsectly as a synthesis gas ‘n the
catalyst chambers. He said that this had bsen tried but
one of the chief difficulties had besn the cemplic te
removal of the organic sulphur from the gas since coke-
oven gas contains thiophenes which are dif icult to
remove and also even the carbon bisulphide and carbon
oxysulphide had been difficult tc destroy, due to the
bad effect of coke~oven gas hydrccerbons on the orsanic
sulphur catalyst. For a reasoneble life of the FPischer-
Tropsch cstalyst, it woulé be necagssary to remove all
suldhur and cyanogen compounds from .the gass In this
conneetion he mentionsd that Ruhrgaes had srected a plant
near Essen (based ca Ruhrchemie ressarch work) to
catalytically treat coke-oven gas over a nicksl catalyst
50 as to incrsase the methane content by intaraction of
hydrogen and carbon monoxids. By this scheme, thsy
igcreased the heatipg value of the gas from 4,000 K cal/
m° to 6,000 K cal/m”. The object was the production of
"Treibgaz" for motor trsnsport, 3

Catalysts: -

a2t

the favorite for most purposss, and had not besen
displaced by the iron catalyst by any means. Cobalt
catalysts wsre easy to maeke a2nd wers relisble in
opsration. The iron catalyst had been proposed largsly
2z 2 war-time substitute for cobelt which was in short
supply in Germany, due to the war. If the Ruhrchemie
were to project a Fischer-Tropsch plant today, with free
access to world market metals, they would recommend the

-

cobalt eatalyst.

‘Martin stated that the cobalt catalyst is still
6}
ir

Martin stated that they had discovered that
‘the 1lifs of the cobalt catalyst could be materially
‘lsngthened by striect attention to thoroughnass of
purification of gas from sulphur, and that this life
would now averags 5 to 6 months. Regarding regsner-
ation of the cobalt catalyst, Martin said thaere was s
loss of four per cent par regensration, but he felt
confident this could be decreased to two per cent,

-
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Asked about the most important factor invelved
in the manufacturs of catalyst, Martin stated that the
reduction step was the most critical and that the washing
step was second in importance.

Martin was then asked about the known policy of
Ruhrchemie in substituting magnesia for a part of the
thoria in the cobalt catalyst. He stated that the full
amount of thoria in the catalyst produced mors paraffin
and that any substitution of thoria by magnesia decreased
this production. The magnesia was added solely to
improve the vhysical characteristics of the catalyst. It
had ths efie t of meking the catalyst particle harder and
lass subject o disintegratlon to a dust. It was
necesssry %s rsach a compromise betwsan the relative
proporticn cof thoria and magnesia in ordsr to obtain both
a reasonably Zigh production and good physical quality in
the catzlyss. | .

Mariin stated that Dr. Gehrke, formerly in
charge of ceta?y t manufacture at Sterkrade, had laeft and
that he did rot know his present location.

Ra*tzn stated thzt they had about 100 small,
catalyst testing units in ths laboratories at Sterkrade.
These were Cﬁ::**ucted on the 'aluminium-block' principls L
and had a caizlyst capescity of 50-100 ml. Each large-scals i
: .75t was tested in thess units using a il
"standard tempsrziure* and fixed gas rate (1 litre /g.Co ”
/hour) at atmcso
remained approxi
he conditions
predlct from th

heric prsssura. If the yield of products
mately constant for about 14 days ander

T this testi, then they could confidently i
ir exnerienca'that the batch undsr test

Ty
i.

f m n }h

Howsver, the test could be applied only to
catalysts of similar composition and would not be
applicabls to any 1 *ndlcally different catalyst on which
there was no plsnt dats.

6]
+

In enother phess of the interrogation, Martin

* Martin geve this temperature as 'about 190°C.," but
- documents found in the laboratoriss ai Sterkrade indicated
a figure of 183%C., which is much more probable,

60,




was asked about iron catalysts., lhartin reviewed the
statement of Dr., Franz Fischer that a -temperature of

240° was necessary for successful operation with the iron
catalyst. Such a temperature required a water pressure
in the cooling system of the catalyst chamber of 30
atmospheres. Since such a pressure presented many
construction problems, it was most desirable to obtain

an iron catalyst that would operate at a lower temperature.
By a special process developed by Ruhr-chemie, an igon
‘eatalyat was roduced that could operate at 215-225
(average 220 ? arid the pressure then was such that the
concentric double tube ecatalyst chambers of the medium-
pressure process could be used. :

This catalyst contained for every 100 parts of
iron, 30 parts of kieselguhr, about 3-4 parts of eopper
{Cu) and 10 parts lime (Ca0). Increase in the pro- _
portion of copper gives harder catalysts which yield more
wax but also more alecohols. For the preparation, the
metals ars dissolved in nitric acid and precipitated
rapldly from hot solutions using potassium earbonate.
JMartin stressed the necessity for using potassium and not
gcdium as the alkali., After precipitation the precipi-~
Yate is washed until samples taken from the filter show
& pH of 8.0. If this point is over-shot, the pH is
~ brought bask by the addition of a weak potassium

carbonats sclution. ,

The amount of nitriec acid involved in the
preparation and the necessity for using potassium for the
preciplitation, makes the iron catalyst more expensive
to prepare than cobalt, The difference in cost can be-
scmewhat reduced by recovering potasgsium nitrate from
the filtrate and wash waters.

The reduction of this material is less critical
than that of the cobalt catalyst and is carried out at
325-350° for a somewhat longer time than the cobalt
reduction. A8 in the case of cobalt, the irom catalyst
zust be only partially reduced, about 60 %o 70%, since
the presence of some iron oxide seems to be essential to
the effiecient working of the catalyst.

Martin believes that the use of potassium
carbonate causes a metamorphism of the irom oxides and
hydroxides into a form that makes the catalyst more
sifestive at lower temperature. Ruhrchemie had
operated a pilot plant with the iron catalyst, using 10Q
myhr, synthesis gas for about a year. Experience with
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this pilot plant had furnished the data for the Italian
project which had been set up for use of ironm catalyst.

Martin stated ag this juneture that results
obtained on the 100m° /hr. scale were closely compirable
with the full scale, but added that this was the minimum
scale which gave fully reliable prediction of full-secale
performance.,

Martin was asked aboyt the sintered irom catalyst of
I.G. He said that I.G. had uged this sintered iron
catalyst exclusively for the manufacture of Cq alcohols
for plastisizers etc. and that this had no relation to
the FPischer-Ircpsch process as ordinarily comducted. As
an agide a2t $his point, Martin said that the Fischer-
Tropsch proe nad been offered to I.G, in 1930 for about
500,000 maris ut that they had refused it.

Operation of Catelyst Chambers:

Martin was 1nterrogated on capaclty of catalyst
chambers and yield of primary products and the relation-
ship between yield and rate of gas throughput. He said
that eech chamber contains one meitric tom of cobalt and
produces 1,5 msirie ton of primary product per day on the
average, ineluding ‘chambers im all stagss., The main
ebjective is t¢ utilize the synthesis gas at the. hlghest
efficiency cornsistent with rsasonabLa capacity per
chamber since synthesis gas is expensive. The normal
operating $a,§ #ill produce a yisld of 150 g2. primary
product per of ideal synthesis gas, Some plants use
a lower opera:;;g rate and thereby attain ylelds as high
as 165 g. per In each case, a proper balance must
be maintainsd hvtweeﬂ fuel cost and capital charges on
equipment. For the 1560 g. per o vield noted above,
synthes1s gas flow is 1000 m3 per metrie ton of cobalt per
hour in the first stage chambers, but as the eatalyst,
beccmes oldsr, this rate is 7owered until it is 800 m® pez
ton per hour “uﬂt before regeneration of the catalyst,
When gperating tc the nlghe“ y;gl the initial rate is
900 m¥ and the final rate 700 m per hour. The general
poliey of chzuber rotation is. to put fresh catalyst in
ths last stage in contact with older gas while older
catalyst is put into the first stage in contact with fresh
gynthegis g:&,
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Martin was then asked whether normal -pressure or
medium-pressure operation was best. He explained that
each plant had been given a free choice as to which
system it desired. The medium-pressure system has the
advantage of giving three times as much hard paraffin as
does the normal-pressure, and hard paraffin can be usad
for the manufacture of higher aleohols, guch as Cgg,
wnich form valuable neutral emuleifying agents and can
be made by no other process. Algo the medium-pressure
operation gives a somewhat longer catalyst lLife (aboud
2 months).  The normal-pressure process gives a high
yield of benzin (gasolins or petrol), but under peace
conditions and a free world economy such benzin could not
compete with that made from natural petroleum, so this ig
no advantage. Summing up, Martin said that the medium-
pressure process should be chosen for any post-war
" project. : -

Martin was then asked about the use of recirculation
¥ith the cobalt catalyst and he gave information fully
corroborating that previously obtained from Herr Alberts.

On the method of operating with the iron catalyst,
Martin said that water gas was used as the raw material -
with a recirculation of two parts residual gas to one
part fresh gas. The gas rate was the s%me a8 that used
- for cobalt on an oven basis, i,e., 1000m? /oven /hr, of
fresh gas. The average working temperature was 220°C.,.
The use of recirculaticn entirely suppresssd the deposi-
tion of carbon on the catalyst which otherwise tendied to
ceour when water-gas was used as rew materizal. Boih
waler and carbon dioxide are oxygen products of the -
reaction., ' ‘

For one stage with regirculation, the yield of
roducts, is about 110 g./m®, and for two stages, about
50 g./m”,

- D
3
4

The steam drums in the Ruhrchemis catalyst chamber
system limit the top temperature of operation to 2259,
and with this limiting temnerature the life of %the iron
catalyst is 5-6 months. IT a new plant was construeted
without thie limitation, a higher final temparature&
could be reached and a longer life be obtained.

. The Rubrchemie iron catalyst gives a high yield of
wax, i.e., 40-50% of the primary product.

Iron catalysts suffer from the disadvantage of
producing carbon dioxide which must be scrubbed out of
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the gas between the stages 1f excessive dilution of the
gtage 2 inlet gas is to be avoided, whereas with cobalt,
the water, which is practically the sole oxygen product,
can be removed simply by condensation.

Diesel 01l

- Despite the excellent quality of tre diesel oil
recovered from Figcher-Tropsch primary productd, lartin
considered %his a low-grade use of the produet, empha-
sizing again Martin's opinion that Pigeher~Tropsch primary
products should be converted into morse valuable materials,
guch as special chemicals.  For example, he mentioned
that 1.G. had purchased the diesel oil fraction (B.P.
2300-320°) for the purpose of .manufacturing detergents.
The fact &hat $nis had been done in war time, when
Aiesel oil w2z Iz eritical demand, illustrated his point.

guezsiszned as to the possible increase in
yield of fthe #==gal oil fraction. by gome modification of
the normal Fizcher-Tropsch process, Martin said every
effort to acccopiish this had fajled, In gemsral, the
paximum yield oI this fraction by any type of operation
wag about &% peTr cent. - ' -

High-Melting-Point Wax:

, Mariin wes asked about the possible ecommercial
production oI »:zh.melting-point wax by a ruthenium
24 by Pishler, He said that he d4id
: 5 sommercially feasible becausa of the
of ruthenium, Martin said that such

uced more economically by means of

atalysts, although, of course, not in

sen claimed by Pichler for the
Martin repeated the known oclainm

ing points as high as 90° or 95°

in 5 relatively smell percentage from

ciucts of the usual cobald catalyst.

Martin stated that a method for increasing the
yield of hard wax vy means of the usual cobalt catalyst
was to pass gynthesis gas through the catalyst chambers
at a consideratly lowser rate of flow and at a lower
temperaturs. Fpllowing thisg, the hard wax could be
extracted from She catalyst by means of benzin. Martin
gtated that the commercial demand for this special hard
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wax had besn extremely small and was only of the ordexr
of one metric ton per month, so that i1t would not be a
very important product unless new uses were discovered.

Synthetic Lubricating Oil:

L Martin said that the gquality of the lubricating
0il made from Fischer-Tropsch primary products had been
much improved since the beginning of the war. The
oxidation test had been improved by the =ddition of
inhibitors, the best one being phenathiazine (0.1 - 0.24),
or by treating the oil with elemental sulohur and
aluminium chloride. S

The best stock for lubricating oil was crackzed
material made from those fractions of the primary product
bolling between 220° and 320° and wax with a melling
point up 40.30%, All material intended for this
eracking step was filtered to remove the small amount
of eobalt that had entered the oil from the catalyst,
singe it had been found that even the small amounts of
cobalt saused undesirable gide reactions -during cracking..
The eracking was carried out in a Dubbs unit in the
presence of steam at a temperature under 500°C., Thisg
unit would operate for periods of 90 days before it was
necessary to remove carbon., Maritin said that all
dztails of their synthetic lubricating oil process would
be found in their documents, such as projects and
sorreapondence, dealing with proposed Japanese plants.

The produetion of synthetice lubriecating oil
2% the Sterkrade-Holten plant of Ruhrchemie had averaged
1400 metric tons per month. The yield of lubricating
0il from the cracked produet was abousb 55%, with about
25% going Yo gas. Most of the lubricating oil made had
& viscosity of 6 to 7 degrees Engler and a viscoslty pole
height of 1,7, although attempts had been made to make

higher viscosity oils by operating at lower temperature.

Martin stated that oil obtained by use of the.
iron catalyst had been considered good stock for Pro-
duetion of lubricating oil without any preliminary
cracking ag was required for the product from normal
Fischer-Tropsch operation. However, before the irom
catalyst oil can be 8o used, it is necessary to removs
all oxygen compounds. In ths first laboratory tests,
metellic sodium was used for this purpose. Later a
ecatalytic process was developed that was considered to be
more commercially feasible than use of sodium. The
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Research on Direet Production of Higher Alcohols by
Fischer-Tropsch Synthesis:

Martin said that small scale experiments
conducted at a pressure of 200 atmospheres and a temper-
ature of 200° showed a production of higher alcchols with
excellent yields.

Martin was somewhat indefinite on the catalyst
used but he believed that boih cobalt, possibiy containing
& little zine oxide, and an irom catalyst had bsen used
in these éxperiments. The ratic of hydrogen to carbon
monoxide in the synthesis gas used was 1,8 The product
resulting contained as much as 80% alecohols, with the -
remaining 204 largely hydrocarbons and a small amount of
fatty acids, The alcohols obtained were mainly in the
range from Cy to €12, with smaller quantities of lower
aleohols suech as propanol and butanol and of highey
aleohols above (33, Por the most part the alcohols
were primary. By changing temperature, pregaurs,
catalyst, ete., Martin Is convincea that other proportions
and types of aleohols could be made .,

In this connection Martin mentioned that

- alcohols (mostly lower aleohols) were produced to soms

extent in the normal synthegis of hydrocarhons, and had
besn recovered from the reaction watex. ' This had had
muoh to do with initiating the above resesrch.

Ressarch on Direet Production of FPatty Acids by

Fischer-Tropsch Synthesis:

- __The medium-pressure synthesis yields about 1%
L directly synthesised fatty aeids, About half of
hese are present in the diesel oll fractiom and at
Stsrkrade-Holten about 3 tons per month of Cyy. C;g acids
hed been recovered from the heavy diesel oil, Martin
laimed that soap made from these acide wag superior to
that mads by the Witten oxidation process in being free
from objectionable odour. This claim, however, was
certainly not substantiated by examination of a small
sample of this soap which KMartin had with himl

1Y 0 et O

]
)

The value of thess recovered acids had led %o
attempis to increase the yield, and some success had
been achieved by the sddition of small quantities of
acetic acid to the synthesis gas, A 10% yield of
acids had been obtained in this way.
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catalyst was clay that had been treated with asulphuric
acid and then heated. By passing the vapor of the
lubriecating oil stock over this catalyst at a temperature
which never exceeded 350°, the oxygen compounds were
destroyed without any undesirable shifting of doudle
bonds that might have affected the usefulness of thig oll
" for lubricating oil manufacturs.

A man by the neme of Clar had bsen im charge
of lubricating oil manufaeture at Sterkrade, but Martin
did not know his present location., (See Report 9, p.94).

0X0 Prooeng:.

Mem+in was not interrogated on teehnieal details
of the §ZQ troczsss, He was, however, interrogailed

regarding %hs sonseption-of the process and his opinion |
of its commare-zi pogsibilities. j

1

Mertiz sxplained the initiation of ths O0XO |
process as folliows: In the gasol fraction, they had 1
large amounts cf propsne and butene for which they had
no uge, 80 Mariiz instrueied his chemists to Tind some
naw use for thess compounds, other than direect comversion
to propyl and bufyl aslceohols. Ab first, experimenis
wers made on adiing thess olsfines to water gas, then
passing the mixturs through the normal Fischer-Tropsch
catalyst chamber w=ith the objestive of producing high-
octane motdr - fusi., This objective was not attaiped,
since substantisiiy, only aldehydes were produced.
Results indicsisd that such a process might be most
desirable for praduciion of aldehydes with poassible later
reduction to alisczsis, so from this stary, the (X0 process
was developed.

" Martir said that he counsidered the 0XQ process
.%he best one avzilzble for production of aldehydes and
aleohols with an uppsér limit of about Ci1g. From the
hard paraffins of the Fischer-Tropsch process, alcohols
and acids up tc Ugs zould be produced. by first
chlorinating the wax, but aside from this production of
very high moleculsr weight compounds, the 0X0 process
wag considersd tThe Dest, both technically and ecomomically,
for manufaciure cf compounds, especially aldehydes and -
alcohols, %o an upper limit of about Cyg.
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Proguction of Fatty Acids by Oxidstion of ¥ax:

Martin then gave an ccount of their process
for ‘producing higher fatty acids by the oxidatiocn of wax
using nltrcsy ulpuuric aecid, of which full details were
subsequently cbtsined from. Dr. Velds ( See Report 8). He
cleimed that among the advantages of this process over
thet used at Witten, was the successful treatment of hard
vax to proﬁace the higher acids and the absence from the
product of hydroxy acids =snd esters. The process appealed
to the Ruhrﬂbemie, furthermore, because it represented
a-'cross-link' with their synthetic nltronen nlant.. :
They had cgrried out resesrch on cther 'erogs-links' such
as the nitration of the Fischer-Tropsch varaffins. B
y:CObalt Catalyst:-

Reaction of Wster Gas. snd Acetylene usin

- .+ . Some tests were started on & pilot plant sc¢ale
to find ocus what thi® resction would producs.‘ Pogsibly
it wae expscisd that acrylic zldehyde or.its homologs = -
might resuls, The total" pressure was 20 atuosphereS~
and, of this. ﬂcetylene accounted for .ebout .one- atinos -
phere partisl pressure.. Vater gas was present in sbout
st01chimeur cal qusntity, while the remainder was inert
gass A cobalt catalyst had been. used at & temperature
“of 100°C..  I% was understood that this -investigatiom
was 8till in progress when the bombing stopped all
research and that the results are far from complete,
Definite evidence was Cbtained, hOWever,}that acetylene
entered into the reacticn.

Design of Fischsr-Tropsch Cata+yst Cnsmbers.

: Mariin was asked why this had not made’ further
progress in visw of the fact that ithe present two
standard desicns (plate type snd concdgniric-double-tube
type) had been xnown befcrs the war. He said that the

‘constructicn companies making catslyst chambers

@utehoffnnn gshutte, Mannesmenn;:-Krupp, etc.) had iecldeﬁ
to freeze the design in order {6 svoid changes in tools,

‘patterns, etc., He sald that Ruhrchemie itself had
considered cther dssigns, such ss cooling lljllds
flowing over the catalyst, catelyst suspended in liguids;,
etc., but sfter considarstion they always came “back to
pre sent desims as prefersble.

Esriin sgid . that Schaffoctsch Benzin hed tried
nout %

to do wit? the inner tube of the double-tube reactor
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end hed experimented with the use of single tubes 20um.
i.d. The result, however, had been carbhon deposition -
end excessive methane formation,

Eecent Resesarch:

Hartin stited that practicslly no resesrch work
had been carried on by Ruhrchemie over the last 15 months
because of the almost constent bombings. . Not only was
research personnel needed for other work in the plant, but
they did not get sufficient sleep tc carry cn effective
resesrech work. ) '

German Government Subsidy:

. Martin said that only the primsry oroducts
7ere protected by Government subsidy - not the veriocus
secondary products made,

Fischer-Tropsch Patents:

Martin said that the basic patents had expired,
but meny cthers had been in forece that covered many
details, modifications, and the working up of primary
products, ' ’ ‘ '

Zurgi Patents Related to Fischer-Troosch:

Mertin said that the msny wurgi (Metallgegell-
schaft) patents relsted to Fischer-Tropsch process were
10stly paper patents. The initiation of many of these
tents resulted from the frequent visits of Lurgl

g

ne 1
enginsers to the Figcher-Tropsch plsnts, where Lurgi
hed instelled mest of the active carbon units.
Personnel:

Martin

ted that Dr. Roelen, Director of
ig, was ot present ill and living on

gsearch of R eni
8 zwedle, His staff were in the vicinity .of

Tarm nesr Sg
slzzitte.

Ui ko
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